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al, 1983). In and east of the region of the central and southern
Cascades, basaltic and, locally, rhyolitic volcanism has been
migrating westward for over 10 m.y. During the last 5 m.y.
the basaltic volcanism has roughly coincided spatially with the
so-called High Cascade andesites. The front of this wave of
basaltic migration apparently continued westward during the
last 5 m.y. to the line of High Cascade cones, and locally beyond
it, but the loci of greatest intensity of volcanism are east of the
main chain and from south to north center on the Lassen Peak
area, Medicine Lake Highlands area, Newberry crater area,
and Simcoe volcanic field near Mount Adams. It is significant
that all of these areas have developed silicic foci.

The present chain of High Cascade andesitic stratovolcanoes
has developed mostly over the last 1 m.y. (McBirney, 1978).
The "potentially active" volcanoes are probably less than 700,000
yr old, and the youngest cycles of activity of these cones may
have begun less than 100,000 yr ago.

Perhaps the area of most intensive recent volcanism within
the main chain is the Three Sisters region, where silicic and
basaltic volcanism have produced a complex unlike other High
Cascade volcanoes but one that has a high potential for erup-
tions of either silicic or basic composition. On the south flank
of South Sister, rhyolitic volcanism as recent as 2000 yr ago
suggests a high probability for future caldera formation. With
eruptions only about 70 yr ago, Lassen Peak may be viewed
similarly.

Mogollon Rim Lateral Volcanic Transgression (MR)

Along the Mogollon Rim in Arizona there are three large vol-
canic loci that are strongly migratory in a northeasterly and
easterly direction onto the Colorado Plateau. These loci are as
follows:

1.   Western Grand Canyon locus located in the Sevier rift
near its southern terminus and at the junction with the St.
George zone. Best and Brimhall (1974) have described the
eastward migration of hawaiite vents in this area (Figure 4.10).

2.   San Francisco Mountains locus located on the south-
western edge of the Colorado Plateau midway between the St.
George zone and the Jemez zone (Figure 4.5) shows a dramatic
northeastward and eastward migration of silicic foci over the
last 4 m.y. (Figure 4.9). This migration from consideration of
earlier time increments (plate 1 and Figure 4.3; plate 2 and
Figure 4.4) appears to have been more or less continuous for
more than 10 m.y. During the last 1.5 m.y. motion may have
been more to the east than to the northeast. The San Francisco
Mountains locus is probably associated with incipient rifting in
the Verde Valley, which is shown in Figure 4.5.

3.   Springerville locus is located in the Jemez zone near the
eastern end of the Mogollon Rim. This locus is very large,
probably complex, and not well known, but map patterns clearly
show northward, northeastward, and perhaps eastward migra-
tion of vent areas over the last 10 m.y. (plates 1, 2, and 3).

These three loci form a northwest-trending zone that if ex-
tended southeast to the Rio Grande rift includes the Truth or
Consequences locus and if extended northwest into south-cen-
tral Nevada includes the Pancake locus. Both of these loci

appear to show northeastward, and the Pancake perhaps also
eastward, migration during the last 5 m.y. Collectively the loci
in this zone suggest a lateral transgressive migration of ap-
proximately 50 km across a front nearly 1000 km broad in less
than 5 m.y.; this is a translation rate of ~1 cm/yr. It is doubtful
that the entire length of this zone is a tectonic entity; rather
it appears to be a fortuitous artifact of five volcanic loci that lie
approximately in a "zone" or line subparallel to the Las Vegas
shear zone, the Mogollon Rim, and the Texas Lineament. All
of these loci are complex enough to record similar components
of volcanic migration that also appear to be recorded over a
much larger area. The three central loci of this zone may have
some specific tectonic meaning with respect to the evolution
of the Mogollon Rim. Four of the five loci discussed here record
eruptions less than 25,000 yr old (Figure 4.9).

VENT AND COMPOSITION DISTRIBUTION IN
TIME

As originally conceived, the maps that form the major part of
our data base were to have shown only vent distributions,
because the vent distribution best defines the thermal source,
for evaluation of geothermal analyses. However, vent locations
are often enigmatic, especially with increasing age and com-
plexity of volcanic systems. Also, an isolated lava flow, even
though the source is not known, may be counted as a vent for
volcanological analysis. Considerable subjectivity was exercised
in assigning ages and locations to vents. Thus, we cannot claim
great accuracy in the vent analysis shown in Table 4.2. The
vent count and analysis are subject to correction and refinement
as more and better data become available, but we doubt that
future refinement will necessitate major changes in our general
conclusions.

We count, exclusive of the Cascade zone, about 5000 vents
as having formed in the last 5 m.y., to give an average rate of
1 new vent per 1000 yr; 5000 is certainly a minimum number,
but to find it low by a factor of 2 would be surprising. Loss of
vents by erosion and/or burial prohibits accurate assessment of
vent populations in stratovolcanoes and other complex volcanic
systems. However, by excluding the Cascade zone from the
vent count, approximately 90 percent of the counted vents
represent monogenetic volcanoes. Although most of these vents
are related to multiple vent systems, even cursory examination
of our maps suggests minimal loss by either burial or erosion
during the last 5 m.y. Greatest obvious loss has been in the
eastern Snake River Plain region, Idaho. Notable loss also has
occurred, because of the complexity of the volcanic systems at
the Jemez locus, New Mexico; Newberry locus, Oregon; and
the San Francisco locus, Arizona. A few additional areas might
be cited, but the losses must be trivial in the total context of
the rate estimates of Figure 4.11. Most of the losses in the
areas cited were by burial in collapsed calderas, by stacking of
units in composite volcanoes, or by cover with ash flows. If,
ultimately, we decide to include much of the Cascade basaltic
volcanism as being of extensional tectonic origin, the number
will be much larger. However, it would require 50,000 vents
total (an impossible number) to give an average rate of 1 vent